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Effects of hyprebaric exposure on endurance capaciy

Suzuki, Junichi

3,500,000

a3 )

This study was designed to clarify the mechanisms by which hyperbaric
exposure improves endurance and interval exercise capacities in highly-trained mice. Male mice were
trained with a wheel activity device for 7 weeks from 5 weeks old. Trained mice were then subjected
to either endurance treadmill training or sprint interval training with (HypET or HypSIT,
respectively) and without (ET or SIT, respectively) hyperbaric exposure for 4 weeks. Maximal
endurance capacity was significantly increased by HypET and HypSIT, while maximal interval capacity
was significantly enhanced by HypSIT. Activity levels of HAD, CS, and PFK in the red gastrocnemius
muscle were increased more by HypET than by ET. Protein levels of Tfam, Drp-1, and HSP 70 increased
more by HypET than by ET. These results suggest that hyperbaric exposure has beneficial effects for
endurance and interval training to improve exercise capacity in highly-trained mice.



@

2.5 100 0, 2
1.3-1.5
(1.3
mRNA
©)
©)
)
1 (1.3 , 20.9% 0,)
3 6 10
RT-PCR
)
12
(Tr) (Hyp,1 h/d)
+ (HypTr) 4
6 )
)
5 7
6
(ET, 20-32.5
m/min, 1h/d) ET+ (HypET, 1.3
, 1h/d) (SIT,
30-42.5 m/min,  5s-run/10s-rest,
25min, 2set/d) SIT+ (HypSIT)
4 ( 6 )
)
5 7
(HT, 20-30 m/min 30
5 30-42.5 m/min
10 30
HT+60 (60HT) HT+30
(30HT)  HT+15 (15HT)
¢ 6 )
)
3
(9]
proliferator-activated receptor

coactivator l-alpha PGC-la

receptor alpha PPARa mRNA

2.5-3.0 100 0

40

10
@

PGC-1amRNA >

(sed set to 1.0)
O RPN W U OO N 0O

Sed
Oh
3h
6h

10h

Sed
Oh
3h
6h

10h

PPARa mRNA w
(sed set to 1.0)

<
o™

10h
Sed
Oh
3h
6h
10h

<
o

<
o

Sed

SOL PL Gr Gw

Expression of PGC-1a (A) and PPARa (B)
MRNA after acute hyperbaric exposure. Values
are represented as means = SD. *, f, and {%,
Significantly different at P<0.05, P<0.01, and
P<0.001, respectively, using Dunnett’'s multiple
comparison.
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Total work capacity after 4 weeks
of exercise training with and without
hyperbaric exposure. 1 and 1,
Significantly different at P<0.01 and
P<0.001, respectively,
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\_3, Expression of Tfam (A and B) and HSP70 (C and D)
proteins after 4 weeks of exercise training with and without
hyperbaric exposure. Values are represented as means *
SD. *, 1, and %, Significantly different at P<0.05, P<0.01, and
P<0.001, respectively, using the Tukey-Kramer multiple
comparisons test.
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\_4] Representative immunofluorescent images of the
plantaris muscle. A-E, Immunofluorescent images of the
nucleus. F-J, Immunofluorescent images of PGC-1a. K-O:
Images of co-localized area. A, F, and K: Sed group. B, G, and
L: ET group. C, H, and M: HypET group. D, I, and N: SIT group.
E, J, and O: HypSIT group. Horizontal bars represent 20 uym.
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5 Enzyme activity values for CPT2. Values are presented as box
and whisker plots. * and [, significantly different from Sed and HT

groups, respectively, using Bayesian estimation.
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